Summary

Aim:
We wanted to understand coping strategies specific to different phases up to two years after radiotherapy, to identify patients who are at higher risk of mood disturbances and to characterise the association between coping strategies and psychosocial adaptation. Patients and Methods: From 1997 to 2001, 2,169 patients with different diagnoses were screened (27.8% refused to participate). Data of 276 patients from the beginning of radiotherapy (ti1) and 5 follow-up investigations (ti6/2 years) could be analysed. With the FKV (Freiburg Questionnaire Coping with Disease) cancer-specific coping aspects were assessed. The association between coping styles and psychosocial adaptation was evaluated using the Questionnaire on Stress in Cancer Patients (QSC) and the questionnaire on Functional Assessment of Cancer Treatment (FACT-G). Results: 'Active problem-orientated' coping and 'distractions' are the most important coping strategies. Only 'active problemorientated' and 'depressive' coping showed a significant decrease. We observed higher means on the scales of the FKV in women. Marital status (single, married, divorced/widowed) had a significant influence on active problem-orientated coping and spirituality. Age, children, education, T/M status and curative/palliative intention of treatment had no influence on coping styles. Breast cancer patients and lymphoma patients demonstrated the highest use of coping strategies after radiotherapy with a significant decrease of 'active problem-orientated coping'. Depressive coping and minimizing importance at ti1 were associated with high psychosocial distress and low quality of life (QoL) at ti6. Conclusion: The correlation of coping mechanisms at the beginning of radiotherapy with low QoL and high psychosocial stress at 2 years could help to identify patients at risk for low psychosocial adaptation. Psychooncologically trained teams of physicians would best correspond to this profile of needs and would contribute significantly to an ameliorated adaptation of patients to cancer which could lead to higher life satisfaction.
Background
Different personal and interpersonal challenges accompany the first years after a cancer diagnosis. In this context the concepts of coping and mental adjustment have been studied intensively in psychosocial research. Mental adjustment has been defined by Greer et al. [1] as cognitive and behavioural responses to life-threatening events which may also include emotional reactions that mediate coping. Coping has been defined as cognitive and behavioural efforts, mediating relationships between a stressful situation and physiological and psychological adaptation [2] . Coping strategies have been found to be directly related to health status. The emphasis on anxiety and depression as psychiatric symptoms reveals only part of the story about how people cope with disease. Another quite different aspect concerns psychological well-being and the coping processes that support it [3] . Therefore coping could be conceptualized as a process somewhat changeable over time and dependent on the type of situation [2] . Although coping strategies are not inherently adaptive or maladaptive, previous research has consistently found disengagement strategies (i.e., behavioural and cognitive avoidance) to be associated with greater emotional distress, whereas active coping strategies (i.e., acceptance and planning) contribute to greater psychosocial well-being and more positive affect [4] . The most frequently employed scale for coping with disease used in Germany is the Freiburg Questionnaire Coping with Disease (FKV) by Muthny [5] . This questionnaire assesses a broad spectrum of coping strategies in chronic disease (e.g. cardiac disease, cancer, illnesses necessitating dialysis, multiple sclerosis). It is suitable for process measuring and economical application and has good acceptance [6, 7] . Special radiotherapy-related anxiety and distress could be the treatment side-effects, the unpleasant ambience of the waiting room and disturbing experiences in the linear accelerator room [8] . At present, studies investigating the coping or the quality of life in tumour patients during radiotherapy are few [9, 10] . In particular, longitudinal studies of coping in patients confronting cancer are rare [11] . The primary aim of this study was to improve our knowledge of the influence of medical and sociodemographic variables on coping strategies specific to different phases during and up to two years after radiotherapy. A second aim was to assess the influence of coping strategies on psychosocial distress and quality of life. This could facilitate the identification of patients who are at higher risk of developing a mood disturbance and show whether coping strategies directed toward active engagement with stressors are associated with more positive adaptation and whether strategies geared towards avoidance are related to greater distress in tumour patients.
Patients and Methods
The participating patients received questionnaires at 6 defined points of their treatment: at the beginning of radiotherapy (ti1), at the end of radiotherapy (ti2), 6 weeks (ti3), 6 months (ti4), 1 year (ti5) and 2 years (ti6) after the end of radiotherapy. The following instruments were used: -Life situation (LS), a self developed instrument.
-Freiburg Questionnaire Coping with Disease (Freiburger Fragebogen zur Krankheitsbewältigung, FKV-LIS [5] ). The FKV measures different coping strategies on the basis of 35 items on five subscales (active problem-orientated coping, distractions, spirituality, minimizing importance and depressive coping). -Questionnaire on Stress in Cancer Patients (QSC) [12] . The QSC is a 38-item self-rating questionnaire widely used in Germany for measuring psychosocial distress in cancer patients. Participants rated items on 6 scales (pain, anxiety or psychological distress, information, physical efficiency, social behaviour, partnership and family). -Functional Assessment of Cancer Treatment (FACT-G), version 3 [13] .
The FACT-G is a 29-item self-rating questionnaire for measuring disease-specific aspects of QoL in tumour patients. It consists of 5 subscales (physical, social/family, emotional and functional well-being and the patient's relationship with doctors). Important variables affecting coping with disease in patients during and after radiotherapy are the following: sociodemographic data such as marital status, education etc. were assessed by means of a self-developed situation-of-life questionnaire. The survey of clinical data was taken from medical data at the 3 prespecified times. The relationship between coping strategies and psychosocial adaptation in terms of psychosocial distress and quality of life was evaluated by computing scale correlations. Between November 1997 and June 2001, 2,169 patients in the Department of Radiotherapy at Klinikum Großhadern of the Ludwig Maximilians University, Munich, were included in the study. They had to be at least 18 years old and had to be able to understand and to read German fluently as well as to have the mental and physical capacity to understand and complete the questionnaire. The questionnaires were handed to the patients before their first fraction was delivered. Patients were informed of the aims of the study and were then asked to give a written informed consent. They were also informed that participation in the study and their therapy were in no way linked. The second visit was at the end of radiotherapy. Since most patients had then left the clinic, further questionnaires (ti3-ti6) were mailed to patients with a stamped, addressed envelope enclosed. All questionnaires included a letter which repeated the main points of the study. If questionnaires were not returned a reminder was sent to the patient. Physical state was assessed during the first interview using the Karnofsky performance scale (KPS): A value of 50 and above was necessary to meet the inclusion criteria. 1,050 patients did not return the first questionnaire (refusals 55.9%, low KPS 16.1%, management problems 5.3%, language barriers 6.9%, cognitive restrictions 5.3%, death 7.4%, other 3.1%). 1,089 patients took part in the study (table 1) . At ti2 another 3.2% refused to participate (ti3 2.5%; ti4 1.4%; ti5 0.8%; ti6 0.8%), 2.5% had died (ti3 2.2%; ti4 3.6%; ti5 2.4%; ti6 2.1%). Further patients could not be assessed because they experienced a decrease in their KPS (ti2 1.3%, ti3 0.7%, ti4 0.7%, ti5 0.3%, ti6 0.1%) or for other reasons (ti2 1.0%; ti3 0.1%). Full data sets with data for ti1-ti6 were obtained from 276 patients. The distribution of the sociodemographic and medical data of participants and non-participants have been tested with the chi-square test. The medical variables tumour status (T status, p ≤ 0.001) and diagnosis (p < 0.001) differed significantly between the two groups. The data were analyzed using the statistical package SPSS ® for Windows ® version 11.0. Changes in the FKV scores were tested with ANOVA and with Student's t-test, respectively.
Results
Scales on the Freiburg Questionnaire Coping with Disease (FKV-LIS [5])
The analysis of the self-assessment of coping strategies in patients showed that 'active problem-orientated coping' (ti1 3.46, ti6 3.05) as well as 'distraction and self-valorisation' (ti1 2.99, ti6 2.98) played the most important role. Next came 'spirituality and search for meaning' (ti1 2.54, ti6 2.51), while 'minimising importance' (ti1 2.10, ti6 2.07) and 'depressive coping' (ti1 1.93, ti6 1.81) were less important. As table 2 shows, only 'active problem-orientated coping' (p = 0.001) showed a significant decrease in the course of investigation (ti1-ti6). 'Depressive coping' decreased from ti1 to ti5 and increased at ti6 (p = 0.003).
Influence of Sociodemographic Variables on Coping Gender
While analyzing the importance of gender in different coping strategies, we could observe higher mean values for female patients on the scales of the FKV on nearly all dates of the investigation (ti1-ti6). Over the whole period of the evaluation, the coping strategies which were used more often by the female patient group than by male patients were 'spirituality and search for meaning', 'minimizing importance' and 'distractions'. In addition, less intensive coping with the disease, using 'active problem-orientated coping' at the start (ti1) as well as 2 years after therapy (ti6) could be observed in both female and male patients, with significant changes (female: ti1 3.48 (SD 0.85) to ti6 3.00 (SD 0.98), male: ti1 3.44 (SD 0.74) to ti6 3.08 (SD 1.07); p value of repeated measurements p < 0.001) during the investigation. A higher decrease in 'depressive coping' was observed in men (ti1 1.98 (SD 0.69) to 1.79 (SD 0.68)) in contrast to women (ti1 1.88 (SD 0.73) to ti6 1.83 (SD 0.79)), with significant changes from ti1 to ti6 (p = 0.002). Age In the following analysis, the influence of age on the different mechanisms of coping was investigated. For this purpose, the patients were divided into 3 subgroups: patients under 45, patients between 45 and 60, and patients over 60 years. It was especially the coping strategy 'active problem-orientated' which significantly decreased (age < 45 years 3.42 (SD 0.89) to 2.77 (SD 1.03); 45-60 years 3.55 (SD 0.71) to 3.22 (SD 0.99); > 60 years 3.41 (SD 0.86) to 3.04 (SD 1.03)) in importance over the whole period (p < 0.001). The youngest age-group, especially, did not use 'active problem orientated' coping so frequently in the follow-up study, while the middle-aged patient group used this coping mechanism relatively often from ti1 to ti6. 'Depressive coping' revealed significant changes with a decrease in the follow-up of the study (age < 45 years 1.97 (SD 0.72) to 1.78 (SD 0.77); 45-60 years 1.94 (SD 0.71) to 1.88 (SD 0.77); >60 years 1.91 (SD 0.71) to 1.78 (SD 0.70) (p = 0.002)). No age level in the different groups showed a significant change during investigation. This was also observed on the scales, 'distractions', 'spirituality' and 'minimizing importance'.
Marital Status, Children, Level of Secondary Education
No statistically significant influence either of the level of secondary education (none/low, medium, high) or of patients' children on the processes of coping could be demonstrated. Marital status (single, married, divorced/widowed) had a significant influence on the course of 'active problem-orientated' coping (p = 0.05) as well as 'spirituality' (p = 0.015). Single patients, especially, showed a decreased use of the 'active problem-orientated' coping mechanism.
Influence of Medical Data on Coping T-Status, M-Status, Curative/Palliative Aim of Radiotherapy
In this analysis the patient group was divided into two subgroups based on the tumour stage: patients with early tumour stages (Ann Arbor or WHO I and II; T1 and T2) and patients with advanced tumour stages (Ann Arbor or WHO III and IV; T3 and T4). The comparison of these two groups revealed no significant differences in the adaptation to the cancer disease. Patients diagnosed with metastases (M1) showed no higher values on the coping scales over the entire period of the study (ti1-ti6). Patients with metastases or advanced stages of disease with no chance of cure were defined as palliative patients. The differences between the curative or palliative aim of radiotherapy had no effect on the coping strategies in the course of the investigation. Diagnosis Five subgroups based on the site of the tumour were investigated: breast cancer, head and neck, urogenital and gastrointestinal carcinoma as well as lymphoma. The data of the specific tumour group were analyzed compared to the data of other tumour groups in order to discover differences in coping strategies for the follow-up investigation and in the tumour groups at each point in time. At ti4 we saw significant differences in 'active problem-orientated coping', with the highest values in breast cancer and the lowest in urogenital tumours (3.5 and 2.9; p = 0.049), and in 'distractions' (systemic disease 3.2 and urogenital tumour 2.6; p = 0.025). At ti5 significant differences were recognized in the coping strategies, 'distractions' (breast cancer 3.2 and urogenital tumours 2.5; p = 0.019) and 'spirituality' (breast cancer 2.8 and urogenital tumours 2.3; p = 0.038). At ti6 significant differences were observed in the coping strategies, 'active problem-orientated coping' (breast cancer 3.4 and urogenital tumours 3.0; p = 0.010) and 'distractions' (breast cancer 3.3 and urogenital tumours 2.7; p = 0.032). Patients at ti1, ti2 and ti3 showed no differences in the processes of coping in the 5 subgroups. The patient subgroup with breast cancer and systemic tumours assigned to the strategy of 'active problem-orientated coping' had a significant decrease in the use of this mechanism (p = 0.05 and p = 0.021). Patients with head and neck cancer, gastrointestinal or urogenital carcinoma showed no differences in mechanisms of coping in the follow-up ( fig. 1+2 ).
Psychosocial Adaptation
The relationship between coping styles, psychosocial distress and quality of life has been evaluated by computation of scale correlations. The results (table 3) show that depressive coping and minimizing importance at ti1 was associated with high psychosocial distress (r = 0.367, p < 0.001 and r = 0.351 p < 0.001) and low quality of life (r = -0,360, p < 0.001 and r = -0.314, p < 0.001) at ti6. 
Discussion
In this prospective longitudinal study the processes of coping in cancer patients during and after radiotherapy was investigated by the well established Freiburg Questionnaire Coping with Disease (FKV-LIS) [5] .
The analysis of the self-assessment questionnaires completed by patients showed that an active problem-orientated way of coping was of dominating importance followed by 'distractions'. 'Minimizing importance' as well as 'depressive coping' played a minor role. This pattern of coping strategies in cancer patients during radiotherapy can be found both in studies of tumour patients in radiooncology and in research on other chronically ill patients [7, [14] [15] [16] [17] [18] , and can therefore be designated as being relatively unspecific for a particular disease. The evaluation of the single item scales in the FKV revealed coping mechanisms involving high compliance with the medical system (especially 'follow the physician's advice', 'trust the physicians', 'seek further information about the disease and treatment') during and after radiotherapy. An explanation for this is that patients are in close contact with doctors during and immediately after therapy. With the increasing duration of the investigation -these active problem-orientated and also the depressive mechanisms showed a significant decrease in importance. In contrast, a study on coping with metastatic melanoma revealed that the use of active problemorientated coping increased [19] . Women frequently showed a much more intense reaction to the tumour disease than men. More positive outcomes for emotion-focused coping have already been demonstrated [20] . These gender differences correlate with higher values for depression in male patients, already described in the recent literature. However, some authors found no differences between men and women [21] .
At the different dates of evaluation, various mechanisms for coping were used. The family background was investigated for the role played by partnership and children in the choice of coping strategies. These results were confirmed by studies attributing an essential role in the adaptation of the family of a patient to the disease [22] . The site of the tumour represented a factor of relatively minor importance in the strategies for coping; only patients with breast cancer and systemic disease revealed significant changes to active problem-orientated coping during the course of the investigation. On the contrary, a considerably more 'active problem-orientated' and 'distractions' assimilation of the disease by patients with breast cancer in contrast to urogenital tumours was noticed 6 months after radiotherapy and later. In contrast to other investigations, we could find no evidence for the effect of patients' children and the level of secondary education on the adaptation to the disease [23, 24] . Nevertheless, it already becomes apparent to what extent the preferred strategies of coping affect the degree of adaptation to the tumour disease: Patients' subjective life satisfaction with suitable coping mechanisms ameliorated steadily during the study, exceeding even the life satisfaction of another group of cancer patients [25] . Patients with unsuitable strategies for assimilating their disease, who at the beginning of treatment showed no differences from the above-mentioned group, subsequently revealed a distinctly deteriorated life satisfaction [26] . The investigations regarding depression and stress showed results which were similar in significance. As expected, the patients with negative coping strategies (for example 'minimizing importance' and 'depression') showed distinctly higher values of stress and depression as well as a generally lower satisfaction with life and a lower QoL after two years [27] . The more successful adaptation to disease with suitable coping strategies also became apparent in the degree of subjective psychological distress. Our group of patients complained of minor stresses and strains from the disease and treatment in contrast to patients with unsuitable coping strategies [28] . The more intensive subjective perception increases the objectively evaluated risk of side effects, depression and accompanying diseases [29] . A striking fact in these analyses, especially at the end of therapy as opposed to the beginning, was that the degree of the patient's adaptation to disease and quality of life diverged considerably depending on the preferred coping strategies. Consequently, the period of radiotherapy seemed to be of decisive importance for the degree of adaptation. Psychotherapeutic support for the adaptation to the disease could therefore result in an improved quality of life during the Sehlen/Song/Fahmüller/Herschbach/Lenk/ Hollenhorst/Schymura/Aydemir/Dühmke course of the disease in tumour patients undergoing radiotherapy. The results of our study confirmed the already known, relatively slight oscillations in coping strategies during the course of the disease [30] [31] [32] . Thus the complex correlations between cause and effect in context of the assimilation of severe diseases could be analyzed more closely. Indications for the required psychotherapeutic support could be considered when the occasion arises. The importance of such care for tumour patients has already been described in several studies. This has resulted in an ameliorated emotional adaptation to disease as well as a diminution of moods like fear, anger or depression caused by the disease or by the treatment [33, 34] . The long-term aim should be a highly specific, individually adapted programme of psychosocial support. Moreover, it should be borne in mind that patients who need psychotherapeutic help are often also most difficult to identify. However, the investigation of several background variables that could predict an insufficient adjustment to disease should be further investigated. The results of other studies [35, 36] are still to be put to the test as to their suitability for patients in radiotherapy. The influence of radiotherapeutic side-effects on coping strategies must be assessed by physicians and psychooncologists responsible for the patient [3] . Our study revealed the essential importance of the physician-patient relationship for the adjustment of tumour patients in radiotherapy to their disease. The need for further information from the physician and the opportunity to discuss psychological problems with the radiooncologist must be included [37, 38] . Of all patients who were approached 27.8% refused to participate. However, we had a heterogeneous sample of patients as well as a relatively positive selection of patients. This is was the result of the strict criteria for inclusion. The patients who most frequently refused to participate were those with a chronic, potentially life-threatening disease, such as pancreas carcinoma, head and neck cancer, bronchial carcinoma and brain tumour (as opposed to patients with breast cancer and lymphoma), or with high T status, often with metastases and therefore low Karnofsky index. This phenomenon has frequently been seen in QoL investigations and therefore should not diminish the validity of our results. The correlation of 'depressive coping' and 'minimizing importance' at ti1 with low QoL and high pychosocial stress at ti6 could help to identify patients at risk for low psychosocial adaptation. A psychooncologically trained team of physicians in radiotherapeutic clinics would best correspond to this profile of needs and would contribute significantly to an ameliorated adaptation of patients to their disease which could lead to higher life satisfaction.
